Structures with aperiodic layering are characterized by extremely interesting phononic properties. There is a phononic band gap phenomenon in them, so the waves with given frequency ranges do not propagate in these structures. These properties allow the use of such structures as selective filters or devices for noise control. The study examined transmission of the quasi one-dimensional octagonal structure. The properties of the aperiodic structure were analyzed depending on the network's generation number and layers thickness. The transmission matrix algorithm was used for the analysis. The tested lattices were made of an amorphous Zr55Cu30Ni5Al10 alloy immersed in water. The influence of water temperature on transmission peaks shifts was also studied.
Introduction
One of the characteristic properties of phononic structure is the presence of phononic band gaps (PhBG) [1] . Materials with aperiodic structure are used for construction of the selective acoustic filters, sensors, or noise suppressor [2, 3] .
The transfer matrix method (TMM) [4] , finite difference time domain (FDTD) [5, 6] , plane wave expansion (PWE) [7] and finite element method (FEM) [8] are the most common in examination of phononic wave propagation properties. In this work the transfer matrix method algorithm is used.
Amorphous alloys are a widely studied group of materials in terms of their unique magnetic properties [9] [10] [11] [12] [13] as well as the magnetocaloric phenomena occurring in them [14] [15] [16] . In this work amorphous Zr 55 Cu 30 Ni 5 Al 10 was used to build a quasi one-dimensional mechanical wave filter.
Methods, materials and structure
The TMM algorithm is characterized by high accuracy of the results obtained. It is a commonly used method for simulate the transmission spectra of quasi one-dimensional phononic crystals, quasicrystals and disordered structures. The TMM algorithm is used to analyze periodic [17] and aperiodic [18] multilayer structures.
TMM algorithm
In this paper, the TMM algorithm was used to determine the transmission in quasi one-dimensional octagonal * corresponding author; e-mail: gari.sg@gmail.com structure. The relationship between the phase velocity v i and the pressure p i of the acoustic wave, which is propagating in a multilayer structure (where i is layer number and t is time) is defined as:
Solution of Eq. (1), for the quasi one-dimensional multilattice structure, is given by
where A i is transmitted and B i -reflected wave coefficients for the frequency f . The wave vector k i is determined by
The acoustic impedance Z i in i-th layer is defined as:
where ρ i is i-th layer mass density. In multilayer structure the transition between the layers is described by matrix Φ i,i+1 , which is expressed as
The propagation matrix Γ i , corresponding to the i-layer with thickness d i , can be written as
The propagation of the wave in a multilayer structure can be described by the matrix equation
where P + in is incident, P − in -reflected, P + out -transmitted wave and P − out is always 0. M is characteristic matrix depending on the layers structure.
The simplest case of the propagation for one-layer structure is defined by Eq. (8):
The characteristic matrix M for n-elements multilayer structure takes the form
The transmission coefficient T of the multilayer aperiodic structure was determined from the characteristic matrix M and denoted as
Analyzed structure
Concatenation rule for quasi one-dimensional octagonal structure X L [19] is given by A significant change in the speed of mechanical waves depending on the temperature (Fig. 1 ) affects the shifts of the transmission peaks of the analyzed structures. Table II shows the characteristics of the materials used. The material of the surroundings of the multilayer structure has always been distilled water at 20 
Research
The study investigated the transmission (Fig. 2 ) of a quasi-periodic octagonal superlattice with a structure of layers determined by the concatenation rule (11) . There can be noticed the presence of two band gaps with a large frequency range. The half-width of the transmission peaks decreases as the number of layers increases. Peaks with high transmission are visible. Figure 3 shows the shifts of the transmission peaks depending on the temperature of distilled water inside the structure for L = 3. White color means full transmission through the structure, while black color means no transmission. It is clearly visible that the transmission peaks shift toward higher frequencies as the temperature increases. Figure 3 shows the shifts of the transmission peaks depending on the temperature of distilled water inside the structure for L = 3. White color means full transmission through the structure, while black color means no transmission. It is clearly visible that the transmission peaks shift toward higher frequencies as the temperature increases. Figure 4 shows the effect of changing the thickness of the layer of materials included in the multilayer structure on the transmission of a mechanical wave. In Fig. 4a-c , the layer of material Zr 55 Cu 30 Ni 5 Al 10 changed its thickness from 0.5 to 1.5 times the base value from Table II , respectively for L equal to 2, 3, and 4. The influence of the change in the thickness of the distilled water layer in Fig. 4d-f was analyzed analogously.
Conclusions
The conducted research revealed the occurrence of phononic band-gap for the range of ultrasonic mechanical waves in the octagonal structure made of amorphous alloy and distilled water.
The influence of the distilled water temperature on the transmission and the type of network structure (peaks of small half-width) allows the construction of flow temperature sensors based on aperiodic superlattices.
Changing the thickness of the layer causes non-linear shifts in the transmission peaks. 
